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The Faraday Tubes.

3.] As is explained in Art. 82 of Maxwell's Electricity and
Magnetism, these tubes start from places where there is posi-
tive and end at places where there is negative electricity, the
quantity of positive electricity at the beginning of the tube
being equal to that of the negative at the end. If we assume
that the tubes in the field are all of the same strength,,
the quantity of free positive electricity on any surface will be
proportional to the number of tubes leaving the surface. In the
mathematical theory of electricity there is nothing to indicate
that there is any limit to the extent to which a field of electric
force can be subdivided up into tubes of continually diminishing
strength, the case is however different if we regard these tubes-
of force as being no longer merely a form of mathematical ex-
pression, but as real physical quantities having definite sizes
and shapes. If we take this view, we naturally regard the tubes
as being all of the same strength, and we shall see reasons for
believing that this strength is such that when they terminate on
a conductor there is at the end of the tube a charge of negative
electricity equal to that which in the theory of electrolysis we
associate with an atom of a monovalent element such as chlorine.

This strength of the unit tubes ia adopted because the pheno-
mena of electrolysis show that it is a natural unit, and that
fractional parts of this unit do not exist, at any rate in elec-
tricity that has passed through an electrolyte. We shall assume
in this chapter that in all electrical processes, and not merely in
electrolysis, fractional parts of this unit do not exist.

The Faraday tubes either form closed circuits or else begin
and end on atoms, all tubes that are not closed being tubes that
stretch in the ether along lines either straight or curved from
one atom to another. When the length of the tube connect-
ing two atoms is comparable with the distance between the
atoms in a molecule, the atoms are said to be in chemical com-
bination ; when the tube connecting the atoms is very much
longer than this, the atoms are said to be ' chemically free3.

The property of the Faraday tubes of always forming closed
circuits or else having their ends on atoms may be illustrated
by the similar property possessed by tubes of vortex motion in
a frictionless fluid, these tubes either form closed circuits or
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